A large number of observational studies link sleep disorders, particularly obstructive sleep apnoea (OSA) and insomnia, to risk of cardiovascular (CV) disease, including hypertension, ischaemic heart disease, stroke and sudden death. [1] [2] [3] [4] [5] [6] [7] For example, Shah et al. 6 conducted a longitudinal analysis of over 1400 patients who had been diagnosed with at least mild OSA (apnoeahypopnoea index (AHI) X 5 events h − 1 ). During a mean duration of follow-up of 2.9 years and after adjustment for traditional risk factors, having been diagnosed with OSA was associated with a doubling of risk for combined CV complications, including myocardial infarction, coronary artery revascularization or death from CV disease. Utilizing The Sleep Heart Health Study cohort, investigators determined the risk of stroke in 5422 study participants during a median follow-up of 8.7 years. 5 Overall, there was a strong positive association between incident stroke and severity of OSA in men. Men with the most severe OSA (AHI 419 events h − 1 ) had an adjusted hazard ratio for risk of stroke of 2.86, while men with mild-moderate OSA (AHI 5-25 events h − 1 ) manifested an estimated 6% increase in risk of stroke for each one-unit increase in the AHI. In women, risk of stroke was not increased with mild-moderate OSA, but was higher in association with having severe OSA (425 events h − 1 ). Increased risk of prevalent and incident hypertension attributable to OSA is likewise supported by a large number of observational studies. In a cross-sectional analysis of participants in the Sleep Heart Health Study, Neito et al. 8 reported, after adjustment for demographic variables, that severe OSA was associated with a more than twofold increase in risk of having hypertension compared with participants without OSA, while mild or moderate OSA was associated with a 60-70% increased risk. Likewise, observational studies indicate a positive relation between increasing severity of OSA and risk of incident hypertension. Analysing participants in the Wisconsin Sleep Cohort Study who were normotensive at the time of their sleep study, investigators reported that after a minimum of 4 years of follow-up, having mild OSA was associated with a more than twofold increased risk of developing hypertension, and having moderate-severe OSA was associated with an almost threefold increase in incident hypertension. 9 Although less studied compared with OSA, insomnia likewise has been linked to risk of hypertension and CV disease. For example, Fernandez-Mendoza conducted a longitudinal analysis of participants in a cohort study who had self-reported chronic insomnia and who had confirmed short sleep duration (o 6 h) during polysomnographic evaluation.
1 After a follow-up of 7.5 years and having controlled for OSA, the highest risk for incident hypertension was in chronic insomniacs with observed short sleep duration. Other observational studies also demonstrated that chronic insomnia is associated with increased risk of heart disease. Laugsand et al.
2 related self-reported symptoms of insomnia and non-restorative sleep to risk of incident acute myocardial infarction (MI) in a large, population-based study. The investigators found, after adjustment, that persons with nightly or near nightly difficulties initiating or maintaining sleep or who reported a least one night of non-restorative sleep per week had a significantly increased risk (45% and 27%, respectively) of having an acute MI during the follow-up period compared with participants without those sleep complaints.
In the current edition of the Journal of Human Hypertension, Lin et al.
10 add importantly to the body literature relating the presence of sleep disorders to risk of CV disease, in this case, specifically, risk of incident hypertension. The study is impressive in having utilised the National Health Insurance Database that includes all 23.7 million individuals living in Taiwan. Of these individuals, one million were randomly selected by the investigators for their retrospective analysis. During a 1-year time period, all individuals without a history of hypertension and who had been newly diagnosed with a sleep-related disorder based on ICD-9 codes were identified. The affected individuals were then divided into four groups based on diagnostic disease categories (insomnia, sleep disturbance, sleep apnoea and other) and followed until the onset of hypertension or up to 5 years.
The authors report that the risk of incident hypertension is significantly increased in individuals diagnosed with a sleep disturbance versus participants without a sleep-related disorder. 10 Overall, risk of developing hypertension was increased in the former by about 60% during the almost five-year follow-up period. The higher risk was true for all age groups and both genders. There was, however, a surprising difference in risk in relation to having insomnia versus sleep apnoea. Compared with individuals without insomnia, individuals with insomnia had a 21% higher risk of developing hypertension, which was statistically significant. In contrast, individuals diagnosed with sleep apnoea syndrome compared with individuals without sleep apnoea likewise demonstrated an increase in risk of hypertension, but in contrast to having insomnia, the increase in risk was not statistically significant.
The study of Lin et al. is important in confirming the increased risk of hypertension attributable to sleep disorders in a large Asian cohort and is strengthened by its relatively lengthy follow-up. The divergent risk observed with insomnia versus sleep apnoea is perplexing. A positive relation between CV risk, including hypertension, and sleep-related disorders is likely more firmly established for OSA compared with insomnia, so for Lin et al. to report the opposite is intriguing, but unexplained by the current study design. One can speculate that perhaps the lack of a significant relation with sleep apnoea and incident hypertension in the current analysis is related to how sleep apnoea or even hypertension is diagnosed and/or coded in Taiwan versus other countries; differences in severity of OSA compared with other study cohorts; or use of continuous positive airway pressure (CPAP) for treatment of OSA, which was not accounted for in the current results. Clearly, more intensive assessments, including prospective intervention studies, are needed to provide insight into this important observation.
Publication of the Lin et al. study is timely because of another recently published study. In a recent edition of The New England Journal of Medicine, McEvoy et al. 11 report the results of randomized comparison of CPAP versus usual care (which did not include use of CPAP except for a few exceptions) in subjects with moderate-severe OSA. During study follow-up, in the CPAP group, the mean duration of adherence to CPAP was 3.3 h per night. After a mean follow-up of 3.7 years, there was no difference in the number of combined CV events, including CV death, MI, stroke, unstable angina, heart failure or transient ischaemic attack. This overall lack of benefit of CPAP to prevent CV in this mostly middle-aged cohort events is consistent with other randomized assessments of CPAP that have generally demonstrated no or, at best, modest benefit in terms of reducing CV event rates. [12] [13] [14] CPAP, when assessed in rigorous, randomized trials, has likewise been demonstrated to provide only limited antihypertensive benefit. In some cases, antihypertensive benefit is absent, or limited to modest reduction in nocturnal blood pressure levels. 12, [15] [16] [17] So, it has been frustrating that while observational studies, including the current study by Lin et al., are largely consistent in showing that OSA contributes importantly to increased risk of developing hypertension and other CV complications, treatment of OSA with CPAP provides limited, if any, benefit in reversing that risk. The observed low benefit of CPAP is no doubt related to the generally poor adherence with CPAP, even in a clinical trial setting, as post hoc analyses generally indicate increased CV risk reduction with CPAP, including antihypertensive benefit, in relation to the degree of adherence with CPAP. 12, 14, 16, 17 Accordingly, while observational studies clearly implicate sleep disorders as important mediators of CV risk, the limited benefit of treating those disorders, as suggested by recent interventional trials, highlights our need to better understand the mechanisms of CV disease progression associated with sleep disturbances in order to better prevent and/or reverse that associated risk.
